Synthetic lethality of PARP inhibition in BRCA-network disrupted tumor cells is associated with interferon pathway activation and enhanced by interferon-γ.
Tumor suppressor genes BRCA1 and BRCA2 function in a complex gene network that regulates homologous recombination and DNA double-strand break repair. Disruption of the BRCA-network through gene mutation, deletion, or RNAi-mediated silencing can sensitize cells to small molecule inhibitors of poly (ADP-ribose) polymerase (PARPi). Here, we demonstrate that BRCA-network disruption in the presence of PARPi leads to the selective induction and enhancement of interferon pathway and apoptotic gene expression in cultured tumor cells. In addition, we report PARPi cytotoxicity in BRCA1-deficient tumor cells is enhanced >10-fold when combined with interferon-γ. These findings establish a link between synthetic lethality of PARPi in BRCA-network disrupted cells and interferon pathway activation triggered by genetic instability.